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DESCRIPTION 



Apparatus And Method For Controlling a Power Of 
Reverse Link in CDMA System 

1. Technical Field 

5 The present invention relates to a method of controlling 
uplink (reverse link) power level in a code division multiple 
access (CDMA) communication system. 

2. Background Art 

In a conventional method conducting a closed-loop power 

10 control for a reverse link, a signal power from a mobile 
station (MS) is estimated at a base station (BTS ) , the 
estimated power is then compared with critical power 
magnitude required for maintaining signal quality. 
According to the comparison result, the BTS transmits a TPC 

15 (Transmit Power Control) bit for commanding the MS to 
increase or decrease current transmitting power level of a 
MS. Receiving the TPC bit, the MS interprets it and 
increments or decrements the transmitting power level 
stepwise. The power level adjusting resolution is l.OdB. 

20 FIG. 1 illustrates a functional block diagram of a power 
controlling unit installed in a mobile station. 

A MS receives downlink (forwad link) signals from a 
neighboring BTS, then, an automatic gain controller (AGO 
11 adjusts its gain to flatten the received signal level, 

25 a demodulator 12 extracts the TPC bit from the received 
downlink signals, a TPC interpreter 13 interprets which 
operation the extracted TPC bit is requesting. A power level 
controller 15 determines whether to increment or decrement 
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closed-loop power level by the adjusting step P c i 0 sed based on 
the interpretation, and adds the determined ^Pdosed to an 
open-loop power control level ^P open , which is determined by 
a RSSI 14 based on the level of the output signal of the AGC 
5 11. A power adjusting signal for the total power control 
level ^P t (=^ Popen ± Pciosed) is applied to a high-power 
amplifier (HPA) 16 from the power level controller 15 so that 
the current power level of uplink signals is adjusted by J 

10 The power level of signals transmitted from a MS is 
estimated every 1.25 msec at a BTS. The time 1.25 msec is 
equal to duration of 6 Walsh symbols and is called a power 
control group (PCG) . Therefore, sixteen power control groups 
are contained in a 20msec-long traffic frame. 

15 A BTS transmits 1-bit TPC command to a MS based on the 
estimated power level every PCG. Thus, the power level 
controller 15 of a MS outputs the ldB power increment signal 
to the HPA 16 if the value interpreted every 1.25 msec is 
*1', and it outputs ldB power decrement signal if *0' . 

20 However, the 1-bit TPC information is frequently 

distorted due to wireless environment, and if a receiving 
power level changes very rapidly or slowly (a power level 
changing speed is mainly affected by the moving speed of a 
MS) , it is difficult to track the variation of the power level 

25 through the only ldB increment or decrement. 

For example, supposed that power level received at a BTS 
is the graph of P Rx as shown in FIG. 2, it is ideal that the 
transmitting signal power level controlled by the power 
level controller 15 is the graph of P Tx . However, ldB step 

30 (AP) adjustment conducted every 1.25 msec can not track the 
graph P Tx exactly as shown in FIG. 2 when the variation of 
power level to compensate is too sharp since the moving speed 
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of a MS is very high. In addition, when the variation of power 
level is too small, IdB-step adjustment may cause an 
oscillation of transmitting power level. 
3. Disclosure of Invention 

5 It is an object of the present invention to provide an 
uplink power level controlling method of adjusting power 
control step size based on the moving speed of a mobile 
station in CDMA communication system. 

It is another object of the present invention to provide 

10 an uplink power level controlling method of checking the 
reliability of power control command received from a BTS, 
and adjusting the transmitting power level based on the 
checked reliability. 

The closed-loop uplink power controlling apparatus 

15 according to the present invention comprises: a channel 
estimator detecting power or phase of a specific channel of 
received downlink signals; a speed estimator estimating a 
moving speed of the mobile station based on the detected 
power or phase; a step adjuster changing the size of a power 

20 control step based on the estimated moving speed; a 

demodulator extracting a power control command contained in 
the received downlink signals; and a power level controller 
adjusting power level of transmitting signals by the changed 
power control step size according to the extracted power 

25 control command. 

The closed-loop uplink power controlling method according 
to the present invention, receives downlink signals, detects 
power or phase of a specific channel of the received downlink 
signals, extracts power control command from the received 

30 downlink signals, estimates a moving speed of a mobile 

station based on the detected power or phase, measures the 

reliability of the extracted power control command, changes 

a power control step size based on the estimated moving speed, 
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and increases or decreases power level of transmitting 
signals by the changed power control step size according to 
the extracted power control command and its measured 
reliability. 

5 This uplink power controlling method according to the 
present invention can optimize uplink transmitting power and 
prevent the quality of uplink signals from being degraded 
due to errors in transmitting power control information 
delivered from a BTS to a MS, thereby reducing power 
10 consumption of a MS, improving the quality of an uplink 
signal, and increasing the number of MSs admittable to a BTS. 

4 . Brief Description of Drawings 

The accompanying drawings, which are included to provide 
a further understanding of the invention, illustrate the 
15 preferred embodiment of this invention, and together with 
the description, serve to explain the principles of the 
present invention . 

In the drawings : 

FIG. 1 illustrates a functional block diagram of a power 
20 controlling unit installed in a mobile station; 

FIG. 2 is exemplary curves showing receiving power of a 
BTS and transmitting power of a MS controlled according to 
the power control command; 

FIG. 3 illustrates a block diagram of a closed-loop power 
25 controlling unit according to the present invention; and 

FIG. 4 is a flow diagram embodying an uplink closed-loop 
power level controlling method according to the present 
invention. 

5. Modes for Carrying out the Invention 

30 The accompanying drawings illustrate the preferred 

embodiments of the present invention, and together with the 
description, serve to explain the principles of the present 
invention. 

4 
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FIG. 3 illustrates a block diagram of a closed-loop power 
controlling unit of a MS according to the present invention. 

This power controlling unit of FIG. 3 comprises an AGC 31 
flattening the level of downlink signals received from a 
5 neighboring BTS; a channel estimator 23 detecting magnitude 
and/or phase of pilot channel of output signals from the AGC 
31; a speed estimator 33 estimating a moving speed of a MS 
based on the detected magnitude and phase of pilot channel; 
a step adjuster 34 adjusting a power controlling step size 

10 (AP) based on the estimated moving speed; a demodulator 35 
extracting TPC bits from the level-flattened downlink 
signals from the AGC 31; a TPC verifier 36 measuring how much 
reliable the extracted TPC bits are; a power level controller 
37 outputting a power control signal commanding to increment 

15 or decrement current transmitting power level by the 
adjusted step size (AP) according to the TPC bits whose 
reliability is measured by the TPC verifier 36; and a HPA 
39 power-amplifying uplink signals , which has been modulated 
through a modulator 38, according to the power control 

20 signal. 

The estimated moving speed of a MS is closely correlated 
with the slope of power level graph , for example, the graph 
P Rx in FIG. 2, of uplink signals received at a BTS. 

FIG. 4 is a flow diagram embodying an uplink closed-loop 
25 power level controlling method according to the present 
invention. This flow diagram conducted in the power 
controlling unit configured as FIG. 3 is explained in detail. 

Downlink signals from a neighboring BTS is received at a 
MS, the AGC 31 flattens the average level of the received 
30 signals through adjusting its gain, and applies the 

level-flattened signals to the channel estimator 32 and the 
demodulator 35 at the same time (SI) . The channel estimator 
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32 detects power magnitude and/or phase of the pilot channel 
of the downlink signals. The demodulator 35 demodulates the 
received downlink signals and extracts power control 
information, that is, TPC bit from the demodulated signals 
5 (S2) . 

The speed estimator 33 estimates the moving speed of a MS 
based on the detected power magnitude and/or phase of pilot 
channel. This estimating method is explained later. 
The TPC verifier 36 measures the reliability of the 

10 extracted TPC bit in consideration of the history of TPC bits 
and the energy of the just-received TPC bit (S3) . For example, 
the rules that the more recently a TPC bit was received, the 
larger a weighting factor used for the TPC bit is, and that 
the reliability is proportional to the energy magnitude 

15 detected within the just-received TPC bit may be used to 
measure the reliability. Considering such rules, a 
reliability measuring equation is derived as follows. 

reliability(W) = W x + E TPC W t 

N where weighting factor 

condition of a A > a i+1 should be satisfied since smaller i 

20 means nearer time to the present, N is the number of data 

sampled within a TPC bit, E TPC is energy magnitude detected 

at a just-received TPC bit, and W x and W 2 are ratios to reflect 

how much the reliability is affected by the TPC history and 

the energy of the latest TPC bit, respectively. It is 

25 preferable that the condition of W X <W 2 is satisfied. 

The reliability measured according the above equation is 

used as. a weighting factor for power controlling step size. 

The step adjuster 34 determines and sets the power 

controlling step size (AP) based on the estimated moving 

30 speed (S4) . The step size is chosen within a range from O.ldB 
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to 2dB. In this determination, the step size is chosen to 
or over ldB to track the power variation quickly if the 
estimated moving speed is high, and it is chosen to or below 
0.25dB to track the power variation slowly, if the moving 
5 speed is low or zero. If the speed is moderate, 0.5dB step 
is selected. This step size adjustment is conducted every 
1.25 msec. 

To simplify the step adjusting circuit, it is preferable 
that the adjustable step sizes are fixed to 0.25dB, 0.5dB, 
10 and ldB. 

Then, the power level controller 37 controls the HPA 39 
such that the transmitting power of the HPA 39 is adjusted 
based on the step size set by the step adjuster 34 and the 
measured reliability (S5) . That is, the transmitting power 

15 is increased as much as the set step size multiplied by the 
measured reliability, if the received TPC bit is , and 
it is decreased that much, if *0' . 

The equations used for the above-explained power level 
control process are explained. 

20 The speed estimator 33 calculates the level crossing rate 
(LCR) and average fade time (AFT) from the detected power 
magnitude of a pilot channel based on the following 
equations : 

LCR = n(r-A) = N/T, where A is reference level, and N is 
25 # of crossings over T - second length; and 

N 

i(r-A) = ^— 

AFT = N where t t is individual fade. 

After these two values of LCR and AFT are obtained, a 
corresponding moving speed is picked out from a pre- 
specified table indicative of speed versus LCR and AFT. This 
30 table is derived from experiments and theoretical feature 
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that each of LCR and AFT is proportional to a moving speed 
of a MS. 

The detected phase may be used to estimate the moving speed 
instead of the detected magnitude since the speed of phase 

5 variation is proportional to the moving speed of a MS, too. 
If such moving speed estimation is done at the speed 
estimator 33, the step adjuster 34 determines the power 
control step size (AP) corresponding to the picked moving 
speed. Then, the power level controller 37 calculates 

10 adjustment magnitude P ADJ using the equation of P ADJ = TPC 
xwxnxap, where TPC is sign of TPC bit(±l), W is measured 
reliability, N is min(C, APmax/AP) where C is the number 
of TPC bits indicative of power changes in the same direction, 
and APmax is maximum step size. 

15 After the adjustment magnitude P ADJ is calculated, the 
power level controller 37 controls transmitting power of the 
HPA 39 to decrease or increase according to the equation of: 
next power level (P n ) = current power level (P n . a ) + P AD j- 



WO 01/31824 



PCT/KROO/01192 



CLAIMS 

1 . An apparatus of controlling uplink transmitting power 
in a CDMA mobile station, comprising: 

a channel estimator detecting power magnitude and/or 
5 phase of a specific channel of received downlink signals; 

a speed estimator estimating a moving speed of the mobile 
station based on the detected power magnitude and/or phase; 

a step adjuster changing the size of a power control step 
based on the estimated moving speed; 
10 a demodulator extracting a power control command 
contained in the received downlink signals; and 

a power level controller adjusting power level of 
transmitting signals by the changed power control step size 
according to the extracted power control command. 
15 2. The apparatus set forth in claim 1, wherein said 
specific channel is pilot channel. 

3. The apparatus set forth in claim 1, further comprising 
a measuring means measuring the reliability of the extracted 
power control command, wherein said power level controller 

20 derives a weighting factor from the measured reliability, 
multiplies the changed power control step size by the derived 
weighting factor, and increments or decrements the power 
level of transmitting signals by the multiplied step size. 

4. The apparatus set forth in claim 3, wherein said 

25 measuring means measures the reliability based on the energy 
magnitude of the extracted power control command and history 
of power control commands. 

5. The apparatus set forth in claim 3, wherein the 
magnitude (P ADJ ) of power level adjusting step is determined 

30 by the equation of P ADJ = TPCXwxnxap, where TPC is sign of 

9 
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TPC bit(±l), W is measured reliability, N is min(C, APmax/ 
AP) where C is the number of TPC bits indicative of power 
changes in the same direction, AP is the changed power 
control step size, and APmax is maximum step size. 
5 6. A method of controlling uplink transmitting power in 
a CDMA communication system, comprising the steps of: 

(a) receiving downlink signals; 

(b) detecting power magnitude and/or phase of a specific 
channel of the received downlink signals, and extracting 

10 power control command from the received downlink signals; 

(c) estimating a moving speed of a mobile station based 
on the detected power magnitude and/or phase; 

(d) changing a power control step size based on the 
estimated moving speed; and 

15 (e) increasing or decreasing power level of transmitting 

signals by the changed power control step size according to 

the extracted power control command. 

7. The method set forth in claim 6, wherein said step (d) 

conducts the step changing operation every 1.25 msec. 
20 8. A method of controlling uplink transmitting power in 

a CDMA communication system, comprising the steps of: 

(a) receiving downlink signals; 

(b) extracting power control command from the received 
downlink signals; 

25 (c) calculating the reliability of the extracted power 
control command; 

(d) deriving a weighting factor from the calculated 
reliability and multiplying a determined power control step 
size by the derived weighting factor; and 
30 (e) increasing or decreasing power level of transmitting 
signals by the multiplied power control step size according 
to the extracted power control command. 

in 
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of residence is indicated below.) 



SK Telecom Co./ Ltd. 

99/ Seorin-dong, Jongro-kU/ 

Seoul, 110-110/ Republic of Korea 



[ j This person is also inventor. 



Telephone No. 






031 ) 


710- 


5027 


Facsimile No. 






031 ) 


710- 


5099 



Teleprinter No. 



State (that is, country) of nationality: 

KR 


State (that is, country) of residence: 

KR 


This person is applicant f — 1 all designated all designated States except 1 1 the United States I 1 the States indicated in 
for the purposes of- 11 States X. the United Slates of America 1 I of America only | 1 the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 





Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

LEE , Dong' Do 

610-501/ Ssangyong Apt., Pureun Maeul, 
Sunae-dong / Bundang-gu/ Sungnam, 
Kyunggi-dO/ 463-781/ 
Republic of ' Korea 



This person is: 

| | applicant only 

[ )j applicant and inventor 

I [ inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationality: 



KR 



State (that is, country) of residence: 



KR 



This person is applicant I \ all designated I I alt designated States except ["771 the United States I I the Slates indicated in 
for the purposes of: I I States I I the United States of America LiU of America only I 1 the Supplemental Box 



X Further applicants and/or < further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



| x | agent [ ] common representative 

Telephone No. 

02) 529-4635 



Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country.) 

PARK/ Lae Bong 

1F1., Dongun Bldg., 413-4/ Dogok 2-dong, 
Kang"nam-gu/ Seoul/ 135-272/ 
Republic of Korea 



Facsimile No. 

02) 529-4636 



Teleprinter No. 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (July 1998; reprint January 2000) 



See Notes to the request form 



Sheet No. ..?. 



Continuation of Box Wo. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



If none of the following sub-boxes is used, (his sheet should not be included in the request. 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is. country) of residence if no State 
of residence is indicated below.) 

LEE/ Sang Yun 

305-1502/ Saetbyul Woobang Apt./ 
Bundang-dong / Bundang-gu/ Sungnam/ 
Kyunggi-dO/ 463-750/ 
Republic of Korea 


This person is: 

[ | applicant only 

[X | applicant and-inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) ofnationality: 

KR 


State (that is. country) of residence: 

KR 


This person is applicant | 1 all designated 1 1 all designated States except Y the United States | 1 the States indicated in 

for the purposes of: 1 I States | | the United States of America A of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country*. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

KIM, Byung Mo'o 

115-707/ Sae'mmaeul/ Hogye-dong / 
Dongan-gu/ Anyang/ Kyunggi-dO/ 431-080/ 
Republic of Korea 


This person is: 

| | applicant only 

| X 1 applicant and inventor 

[ [ inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) ofnationality: 

KR 


State (that is, country) of residence: 

KR 


This person is applicant | 1 all designated 1 1 alt designated States except {—i the United States 1 | the States indicated in 

for the purposes of: 1 1 Slates | | the United States of America i A | of America only ] | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
adaress indicated in this Box is the applicant 's State (that is. country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

1 1 inventor only (If this check-box 
' ' is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | 1 all designated 1 — ~~\ all designated States except | ] the United States j 1 the States indicated in 

for the purposes of: 1 1 States | | the United Stales of America | | of America only | | ihe Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The county of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant f—| all designated | 1 all designated States except I 1 the United States | 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of America | | of America only | | the Supplemental Box 


| | Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/101 (continuation sheet) (July 1998; reprint January 2000) . See Notes to the request form 



Sheet. No. 



Box No.V 



DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked); 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland, 
TZ United Republic of Tanzania, UG Uganda, Z\V Zimbabwe, and any other State which is a Contracting State of the Harare 
Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent 
Convention and of the PCT ^, ** ' 

3 EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark. ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso,'BJ Benin, CF Central African Republic, CG Congo, CI Cote dMvoire, CM Cameroon. 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TDChad, TG Togo, and any 
other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, 
specify on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line) : 

□ AE United Arab Emirates Q Lr Liberia 

□ AL Albania □ LS 

□ AM Armenia □ \jx 



Q AT Austria □ LU 

□ AU Australia □ LV 

□ AZ Azerbaijan □ ma 

□ BA Bosnia and Herzegovina □ MD 

□ BB Barbados □ MG 

□ BG Bulgaria □ MK 

□ BR Brazil 

□ BY Belarus ' □ MN 

□ CA Canada 



Lesotho ; 

Lithuania 
Luxembourg 
Latvia 

Morocco 

Republic of Moldova 

Madagascar 

The former Yugoslav Republic of Macedonia 

Mongolia 



Q CH and LI Switzerland and Liechtenstein 



□ MW Malawi 
D MX Mexico 



H CN China □ NO 

□ CR Costa Rica □ NZ 

□ CU Cuba Q PL 

□ CZ Czech Republic □ PT 

□ DE Germany □ ro 

□ DK Denmark □ RU 



□ DM Dominica 



□ SD 



□ EE Estonia □ SE 

□ ES Spain □ SG 

□ FI Finland □ SI 

□ GB United Kingdom □ SK 

□ GD Grenada □ SL 

□ GE Georgia □ TJ 

□ GH Ghana □ TM 



□ GM Gambia 



□ TR 



Croatia □ TT 

Hungary □ TZ 

Indonesia Q UA 

Israel O UG 

India 13 US 

Iceland 

Japan (Zl UZ 

Kenya □ VN 

Kyrgyzstan □ YU 

Democratic People's Republic of Korea .... D ZA 

. ; □ ZW 



Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 
Sweden 

Singapore — 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan , 

Turkmenistan 

Turkey 

Trinidad and Tobago . . . . . 
United Republic of Tanzania 

Ukraine 

Uganda 

United States of America . . 



□ HR 

□ HU 

□ ID 

□ IL 

□ IN 

□ IS 

a jp 

□ KE 

□ KG 

□ KP 

□ KR 

□ KZ 

□ LC 

□ LK Sri Lanka u 

Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5.months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Confirmation (includingfees) must reach the receiving Office within the IS-morith time limit.) 



Uzbekistan . 
Viet Nam . . 
Yugoslavia . 
South Africa 
Zimbabwe . . 



Republic of Korea Check-boxes reserved for 

Kazakhstan 

Saint Lucia 5 



designating States which have 
become party to the PCT after issuance of finis sheet: 



Form PCT/RO/101 (second sheet) (January 2000) 



See Notes to the request form 



Sbeet No. 



Box No. VI PRIORITY CLAIM 



D Further priority claims are indicated in the Supplemental Box. 



Filing date 
of earlier application 
(day/ month/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


item(l) 

26 October 1999 
(26/10/99) 


1999-46523 


KR 






item (2) 










item (3) 











| I The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
— of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 

• Where the earlier application is an ARJPO application, it is mandator)- to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of industrial Property for which that earlier application was filed (Rule 4. 10(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used): 

ISA/KR 



Request to use results of££rlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VHI CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 



request 

description (excluding 
sequence listing part) . 

claims 

abstract 

drawings 

sequence listing part 
of description 



8 
3 
1 

3 



Total number of sheets : 19 



This international application is accompanied by the item(s) marked below: 

1. □ fee calculation sheet 

2. Q separate signed power of attorney 

3. Q copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. O translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specify): 



Figure of the drawings which 

should accompany the abstract: F IG . 3 


Language of filing of the 

international application: Korean 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is nol obvious from reading the request). 



PARK/ Lae Bong 




For receiving Office use only 



1 . Date of actual receipt of the purported 
international application: 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



1 4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority to a / 
(if two or more are competent): lo A ' 



6. I I Transmittal of search copy delayed 
I — I until search fee is paid. . 



2, Drawings: 
| | received: 

| 1 not received: 



D 



For International Bureau use only 



Date of receipt of the record copy 
by the International Bureau: 



Form PCT/RO/lGl (last sheet) (July 1998; reprint January 2000) 



See Notes to the request form 



RECORD COPY 



PCT 



REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



=—===• For receiving Office use only 

PCT/KR 0 0/0 1192 



International Application No. 



Internationa! Filing Date S 



• ^^ic--- r.^ T^-^r*^ p.-. 

Name of receiving Office and "PCT international Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) P01632DP 



Box No. I TITLE OF INVENTION 

APPARATUS AND METHOD FOR CONTROLLING A POWER OF REVERSE 
LINK IN CDMA SYSTEM 


Box No. II APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The countryofthe 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

SK Telecom Co., Ltd, 

99/ Seor in-dong / Jongro-ku, 

Seoul/ 110-110/ Republic of Korea 


| | This person is also inventor. 


Telephone No. 

031) 710-5027 


Facsimile No. 

031) 710-5099 


Teleprinter No. 


State (that is, country) of nationality: 

KR 


State (that is, country) of residence: 

KR 


This person is applicant | | all designated r— i all designated States except | 1 the United States | 1 the States indicated in 

for the purposes of: 1 1 States 1 X 1 the United States of America | | of America only | | the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) ANb/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by riven name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

LEE, Dong Do 

610-501, Ssangyong Apt., Pureun Maeul , 
Sunae-dong , Bundang-gu, Sungnam, 
Kyunggi-do, 463-781, 
Republic of Korea 


This person is: 

| | applicant only 

| >j applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


State (thai is, country) of nationality: 

KR 


State (that is, country) of residence: 

KR 


This person is applicant [ | all designated 1 | all designated States except Y the United States I "'] the States indicated in 
for the purposes of: 1 1 States I I the United States of America x of America only | I the Supplemental Box 


[ X| Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is herebv/has been appointed to act on behalf rTTI I 1 . 

of the applicant(s) before the competent International Authorities as: lAJ agent l_J common representative 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 

PARK, Lae Bong 

1F1./ Dongun Bldg., 413-4, Dogok 2-dong , 
Kangnam-gu, Seoul, 135-272, 
Republic of Korea 


Telephone No. 

02) 529-4635 


Facsimile No. 

02) 529-4636 


Tele printer No. 


1 | Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
l_J space above is used instead to indicate a special address to which correspondence should be sent 



Form PCT/RO/101 (first sheet) (July 1998; reprint January 2000) 



See Notes to the request form 



• PCT/KR 0 0/01 1 

Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



If none of the following sub-boxes is used, this sheet should not be included in the request. 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
adaress indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

LEE/ Sang Yun 

305-1502/ Saetbyul Woobang Apt./ 
Bundang-dong / Bundang-gu/ Sungnarrt/ 
Kyunggi-do , 46 3-7 50 / 
Republic of Korea 


This person is: 

| | applicant only 

|X | applicant and-inventor 

[ | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 

KR 


State (that is, country) of residence: 

KR 



This person is applicant | 1 all designated I 1 all designated States except r~ 771 the United States | 1 the States indicated in 

for the purposes of: I I States | | the United States of America 1 A l of America only | | the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
adaress indicated in this Box is the applicant s State (that is. country) of residence if*o State 
of residence is indicated below.) 

KIM / Byung Moo 

115-707/ Saemmaeul, Hogye-dong / 
Dongan-gu/ Anyang/ Kyunggi-dO/ 431-080/ 
Republic of Korea 


This person is: 

| | applicant only 

| X 1 applicant and inventor 

| | inventor only (If this check-box 
is marked, do nc.f fill in below.) 


State (that is, country) of nationality: 

KR 


State (that is, country) of residence: 

KR 


This person is applicant | | all designated | | all designated States except ("T71 the United States I | the States indicated in 

for the purposes of: 1 1 States | | the United States of America 1 X | of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postaVcode and name of country. The country of the 
adaress indicated in this Box is the applicant 's State (that is. country) of residence if no State 
of residence is indicated below.) 


This person is: 

[ j applicant only 

| | applicant and inventor 

1 1 inventor only (If this check-box 
' ' is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | | all designated | | all designated States except [ 1 the United States [ 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of America | | of America only j | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant 1 1 all designated I 1 all designated States except | 1 the United States | 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of America | | of America only | | the Supplemental Box 


| | Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/101 (continuation sheet) (July 1998; reprint January 2000) See Notes to the request form 




PCT/KR 0 0/01 19 



Sheet No. . . 3. 



Box No.V 



DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland, 

TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other Slate which is a Contracting State of the Harare 
Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 

RU Russian Federation, TJ Taj ikistan, TM Turkmen istan, and any other State which is a Contracting State of the Eurasian Patent 
Convention and of the PCT 

13 EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark. ES Spain, FI Finland, FR France. GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg! 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other Slate which is a Contracting State of the European Patent 
Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, CM Cameroon. 

GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali. MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member State of OAPI and a Contracting Slate of the PCT (if other kind of protection or treatment desired, 
specify on dotted line) 

National Patent (if other land of protection or treatment desired, specify* on dotted line)'. 

n AE United Arab Emirates r~] 

[~1 AL Albania □ LS 

□ AM Armenia Q lt 



□ AT 

□ AU 

□ AZ 

□ BA 

□ BB 

□ BG 

□ BR 

□ BY 

□ CA 



Austria □ LU 

Australia Q \y 

Azerbaijan Q m\ 



Bosnia and Herzegovina Q fvit) 

Barbados Q lyjr; 

Bulgaria □ mk 

Brazil 

Belarus □ MN Mongolia 

Canada □ M\y Malawi . 



Liberia 

Lesotho 

Lithuania 
Luxembourg 
Latvia 

Morocco 

Republic of Moldova 

Madagascar 

The former Yugoslav Republic of Macedonia 



n CH and LI Switzerland and Liechtenstein 

(3 CN China □ 

□ CR Costa Rica □ 

□ CU Cuba □ 

□ CZ Czech Republic □ 

D DE Germany Q 

□ DK Denmark □ 

□ DM Dominica f~] 



CU MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America . . 



□ EE Estonia □ 

□ ES Spain □ SG 

□ FI Finland □ SI 

□ GB United Kingdom □ SK 

□ GD Grenada □ SL 

□ GE Georgia □ TJ 

□ GH Ghana □ TM 

□ GM Gambia □ TR 

□ HR Croatia □ TT 

□ HU Hungary □ TZ 

□ ID Indonesia □ UA 

□ IL Israel □ UG 

□ IN India (3 US 

□ IS Iceland ' 

ED JP Japan □ UZ Uzbekistan . . 

□ KE Kenya □ VN Viet Nam . . . 

□ KG Kyrgyzstan □ YU Yugoslavia . . 

□ KP Democratic People's Republic of Korea .... CD ZA South Africa . 

□ ZW Zimbabwe . . . 

□ KR Republic of Korea Check-boxes reserved 

□ KZ Kazakhstan become party to the PCT after issuance of 1 

□ LC Saint Lucia D 

□ LK Sri Lanka □ 

Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Confirmation (includingfees) must reach the receiving Office within the 15-month time limit) 



tor designating States 
f this sheet: 



which have 



Form PCT/RO/101 (second sheet) (January 2000) 



See Notes to the request form 



rCT/KR 0 0/011 



Sheet No. ...4. 



Box No. VI PRIORITY CLAIM Q Further priority claims are indicated in the Supplemental Box. 


Filing date 
of earlier application 
(day/m onth/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


item \ l ) 

26 October 1999 
. ( 26/10/99) 


1999-46523 


KR 






uem {Z) 










item (3) 










| 1 The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
— of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 

* Where the earlier application is an ARJPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. I0(b)(ii)). See Supplemental Box, 


Box No. VII INTERNATIONAL SEARCHING AUTHORITY 


Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry put the international search, indicate 
the Authority chosen; the two -letter code may be used/. 

ISA/KR 


Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority); 

Date (day/month/year) Number Country (or regional Office) 


Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the followine number of sheets: 



Figure of the drawings which 

should accompany the abstract: F I G . 3 


Language of filing of the 
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m m\ m 

flICHSfe Sxl ^ ^SWI ^ 330 ID. 
2. HHSJIs 

0-1 S ^6^1 ?I6KM OI^OHAH Ail ^ III 7IXR0IIAH ^S6HD. 3 ^ 

m n bim ^ikmi ujef oi^rai se*= ^j*ih^± s§ 

C Transmit Power Control bit : 0181 TPCEJ ^S'S )g ^£JSMI £!□• OlttH. 01 

tpc ^/m^moi. zi oh^i U2\m cast diei sshsj b^iei 

M ^§32121 8EI3HU LHEUH 2*gf§ ^IfD- 

si ^skm x^oi^5§s^^Kii)» S6H oi^s 3E§eno. ^57Ki2)« s 

5H £OI tpc ^Jfl tpc 6H^(13)H S6H £^1 TPC S 

g ^51 6H^6m. 0I0H ^*J*iaa ^0-1^(15)^ £OI 5H^S tpc ^Js ^ ^ 
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01^21 ±±^= J\X\^0\\ :££JEI0H 6J\\°\ mX\ 4JM(Walsh Symbol) 

5 Oil 6HS6fe i.25msecDO Oie^S^¥E-| 2c= ^£!S!3°I M^S ^ 

§8101. 0lttH2l l.25msecO| °<MD3 =?Z!S *j£tt-il0OM0IEI- 6H3J 20msec 

o| g^Aj^ ©I hhisoii= ie;H£i ssmioosoi :?ixROiiAii= oi ^ 

sxioii btiskh iai^oi tpc sue £gj&* xh^s mm oh s^xiich n 

^EHD Oie^OII *j^°!Q. m&M. TPC 6H^¥C13)^ OH 1 . 25msecD ID oW^ 

io Efe TPC lblH^i '0' 0123 ldB mj\ 'l'Oie ldB^£l£m 6fe ^£J*l§3 

dJaS e^SKM ^gJS *j^y|^g Hl0-I8fe 3dOO- 

ZlEHLh 0121 g£H2l 2*gft, 1 ffll^ 2^ HI 0-1 gf^J=. l TPC [HI 

OIEH°l 2^AI ^£j&SOilAi°l 2^ ^ ^Sffl. SEE* l bl^°l TPC iAs. 

Oil 2^ ggJ ±gjCstep)Q| 37 1^ idB°! Oil. 01 ±m m^. 

is gi=r 01^° I ^£Oil ^aj2^°I ^IK^ OH^ i=£l>IU i^Oilizf Zl E 

P. £ 20HIAH . ?IXR0il_^£JS ^S°l 2^1^01 ^ P to 2F ffH, 01 
=^o| ^| ^Aj£j^X-ilO^(i5)0ilAH S^Efe S§*JCilOiai£!S p Tx sj a 

oi eio-io* oi^ej mi. ^ss tim 1*01 oh i.25msecao ldB^j m&s\= i\ 
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^o| tpc JHIOH ±g|(AP)SS=. 01^21 ^M&m P^l 71 

8^|o| LH° 1=ED4U Hb^ 3?. £>^l P Tx B A-ilil6KHI 

3. ^§21 £UHI& 

□ 01^21 ^£011 CC^ ^JS^miCH±l±!2l 37 IS 3>^*^S HICHS° 

^JW ^^gt <M^2I ai^S £1^11- SEi £! D§§^ K\± 

|di01IAH2l U32I XHIOH Sxl ^ ^gg fllgSHDAl 6fe 5dOIQ. 

10 ==a mmm ^ a di§^ ai^ma^i 2*gj** U321 m 

±ij0IIAH2l U32I 2^ AHI0H &X\=. ¥§gt Qi§^ AI±§±J2I ffll 

m^. 2^ xhioh sxichi siouH. ^§ xm°\ Hjm $\&m ^ 

15 §6K= XH^^S^B: £OI <^S2I BJ\Z\ £14*011 01^21 0I§ 

^<EE:W ^^S^B: £DI ^£0H 2DH6KM 01^21 ^J*j^ 

HICH±^2I 37 IB 5S6fe ^£J£^X1l(M±i±J 5§^0: ^71 ^ 

ghst Aj^oilAH ^AJJj^WICHSi^SS e^afe ^2^B; &7I 
WI0HSgjiiS2l jM^IEB 3^6^ Si^B; §J ^71 5§S ^jj^^lO^^J Si 
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sis ^<M*jBiflio-igg>i!S(}ii 2D\mw mti^m nioiafe ^js^hm 
swg g^spi ^laioi m rn^ow mm ag§^ ai 

^^OilAHoi 2^ HI 0-1 ^gg. ^fgf D§§^ AI±iJ°l ffll 

5 *jh xHtOH £> h S0il ?iOUH . ^51 ^8fe HI l EKfll: £K7I £ 

gJEJ ai^o| ^§xH^o| 3^|of *§e 0ISB-1. H ^S^JSWIAH mid 

£j£3HI0-ISg£JsM ^28H= HI 2 B7II: ^1 32121 °I£MI °i:M8KH 01 

=^o| oi§^£« ?§S2I £K7I ^2^HI0-|S^^sO| ^JSI£ 

■ SS8fe HI 3 B3I; £OI 0IM^°l OIM^SHI 2I>I6KM 01^21 ^ 

10 £J£JSU-]I0-I±gl2l 33 M JM™^^ 2§8fe HI 4 SJ £OI 5§S 

^HlO-l^ii' £OI ^£J£J^iHIO-IS§^s01l 9.\J^\0i 

£!^S HlO^fe HI 5 smsKM ^£JSQ. 

^|of ^ ^gg gi^ s argon [[^ ^s^ft- AI±i!(HIAH°l 2* 

gJs* U3°l XHIOH QX\ §J gJSOII £16^. 2IAR ^S^S£!°I gAW H 

is safe 01^21 ^£0ii cue* ^^a^Hioi±^a bjm a km. ^ 

H ^ ^^°l yi^g £|**116HD. EE°! ^Al£j^HI0^^^^(TPC)01l CHEl £J 
a§6ra £M ll^ft ^ 2>!£^ 8101 . tpc £^0il o|& ^^t, k J^a = 
sjo| XH8W 2l±mS°SJUU . tl^ iii S^AI9fe m.HD\ 91C\. 0ICHI CO 

B| 0l^°l HHBIEI ±2B ^ MM CDMA AI±§J2I g^S SCHAIS ^ 
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9ia. 

£ 3g ^ ^go| gi ^AlOilWI CLFM CDMA Al±^°l ffll^5 S^! XHI 

£ 4fe g ^go| gJ ^JAIOilOII DP CDMA AI±^I2I 11=5 £1^ HI 

10 5.^go|^AIB^I&^EH 

0I6K g¥ £21 i*26KH M srg°l b^xis} ^JAIOilOH IBM Q 
gg^ A!±iJ( CDMA )OUAH£l 2^ ZHIOH SxlOil CH6KM M 

mmy\^. ma. 

£ 3 ge ^go| gj *JAI0ilOW CUM CDMA Al±gj£l 11^5 2^ HI 

is omx\°\ mm^M . ?iars^e-i om^ow £gJs* £J3>£I OI^S 5 

§8Hfr ttPOIPSS S^ICAGC)(31): AIMOI^S ^=?I(32)^»EI mm 
El £gj** AJgO| HK)l§d *H^°I ^§5fe XWM ^§2 1 (Channel 

Estimator) (23); &J\ XWW ^§^l(Channeal Estimator) (32) Oil AH ^§E! E\0\& XW 

3^|o f oi^qi, op-igfoi o\m^2.\ oi^ec mn^. o\m^°\ ^o\\ mw e 
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221 P^^OI ^k\J\ igg )■ ^£ 1 (Speed Estimator) (33) ; ^ 

J\ ^£ ^S^I(33)0ilAH 0l§^°l 01 =^£0)1 °Um01 ^J*j^!HICH^(A 

P)Q| 3^ |B SSa^Ol AHIU(setting)6fe ^AIJj^XHIO^^' 

(34); Xf=0l^5§ S^I(31)S¥EH OI^^S^IOH S^=J £JsB ^ 

5 56K= I (Demodulator) (35): £}J\ ^2^I(35)W| °|6H £] ^S^XHIOHS 

H^IS(TPC)0| (Ma|£B g§6fe 3§^(36); §j £D| ^£J*j^fll(M±£J 5§¥(34) 

s goH ^s/AHiiis ^2^uiich±^(ap) ^ as¥(35)« mm a§3 ^ 
tua^»iois^^s(TPC)» gj^am. zi timou °umoi ^±±^°\ 3 
j\m iwmt= ^s^xhioh¥(37): ^71 ^*j^flio-i¥(37)°i mm mE\ ^5 
10 ?i(38)M sqh ±j^o| ai^e 5§/g^6f01 a^afe is n 

ga^^^|(HPA)(39)^ =?^£IOi 

£ 4^ S ^go| qj ^AI04iCHI [Qf§ CDMA A\±M9.\ 2*gJs* HI 

0I^3S§ §^1(31)011 SJ^EIOH 01= 5§S £DI XH^^S^I(32) §j ^1 m 

221(35)011 SAI si ). ^| JH^^S^I(32)^ ^M£! £g£t* £J 

xh^ § ms^ xm°\ 2^ £i^g ^§am. oi£i ichi ^ 

221(35)^ £DI ^gJUiM^oilAH ^^J2^HI0"ISH^JS(TPC)S ^2&D( S2 ). 
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£J\ ^£ ^§71(33)^ QJ\ XW ^§21(32)011 o|6H xm ^§£! R\^Bd XW 

gam. om 0Fg£i si^oe)^ m^j\c^o\\ °\m ^±±&m 
mom^mmapo9\ lh^ (history) ^ shs- 111^21 wiuxi^e-i shs tpc him 

5 £1 £J£IEES i^g&CK S3 ). 011 ■ SO-i. TPC°| LH^ s rkRKdns ^iOfe Q ^ «i 

21 j\mxm moimn. st£fe ohlhxio^ maiefe aem ^sis 
oil we} ^\^m x\mm eo. 

Sffl3B.SSSlBiH^S c o^iah. of 7Kmg aizkhb °i 
□ismi. ^ > a itl oi zm^m i^=D. mm. ^j^i^oii skmaiu tpc ™m ^ 

io ■ UBLHU. E^fe SXH TPCWI OtlLHXI SJOIOl. wiHF W2i= ^J^I^CHI §3 

Dlxli= tpc LH^Hl- TPC0HLHXIZ!°l UK UBLH= £!2SAH . tJ^SiSMI= wi<W2 
00. ) 

£J\2.\ l= k B [DEI THgf^E! £J£I£= 01*011 HIOI±gl°l 3 

15 . 010-1. £DI ^S^HIO"!^ 5§¥C34)fe ^71 ^£ ^§71(33)011 o|6H ^ 

§£! £DI OI^EOII 2\jmQl 01^21 ^a^HI0H±^J(AP)O| 3^|S DH 

1.25msecOO 0.25dB LHAI 2dB g?|LH(HIAH JM ggJEIM AHIl!(setting)8>EI . 01 

=^o| Htjfsgi *ii UMSfll 6^1 ?I6H fll(M±S(AP)g ldB 

se^ n oi^hs am. 01^21 ^b;hu saioh n o.25dB 
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5E= U 0I6E. ZIBIH ^£21- iZl §£019* o.5dBg AHIHaO. blH}2]SMI & 
j\ £±}&miW]±^m 0.25dB 5E= 0.5dBH|- idBWIAH £d£^°^ AHUSKM AHI^JSJ 3 

5 Oil °loH ^^i^^HIO^^CAP) §J £D| g§¥(36)0)| o|6H Si 

£] ^M^X1IO-IS§i£Js(TPC ltd IS : '0' Sfe ' 1 ' )CHI 2\7\6\QA QJ\ 21^3^ 

10 aiiO^JfllOISnr. n(K-A) = N/T 0IZL 

W7IAH. Afe 7 1 (reference level)0IH. Ng # of crossings over T - 
second length 00. 

gz?]W0EAIZ}=. IS:Si¥^^0IJ!. 01 21 AH individual fadeOIQ. 
0||§^O| ^M*jiU-0(P„) = P n = Pn-1 + (TPCXWXNX AP)0lffl. 0V\k\ TPC 
15 ^ ^^JS^HIOiSiltll^C Sign of TPC bit(±l) ). TPChllH°l £J£I5E( Weight 
for the reliability of TPC bit ). Ng min(C. AP^/AP) . C^ of the TPC bits 
which indicate a power change in the same direction . AP max fe Maximum increasement . 
AP^ ^tM^SUIICH^S BJK Step Size)S UBhdQ. 

8 



1. pgg^ k\±.m°\ °*&m ffli^H jhioh sxioii ?iouH . 

^Aj£i £gj*f >i!^oj jH=°I 2^3^ I2J iH^S 

^B: 

£DI jM^o| 2^ 371^ 2IIHaKH 0l^°l OIS^SB ^ 

£DI ^£011 0I§^°I ^^2^HI0^^'o| 33> IS J^SJ 

Pi§^ ai±sjwiahoi mn°\ xhioh sxi. 

2. HI l SMI SiOUH. £OI ^§ iH^S *H^°i y AM ^S2g 8^ 
= Di§^ AI^^JCHIAH^I °l^m §3°l S^! XHIOH Sxl . 

3. HI l SOil °!OUH . £DI ^aj^^ HI(HSI^S°I <M 
ftQfe £!fr£B8 EH 5S8KM ^£IEI. ^tl£im HIOH^BS £DI tl 
ai^OII [Q^ ^gxIS ^£J^ HI0i±^QII B6I8HQ. 0 ICMI lim £±J\ mti&^A XII 
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ig^ AI±iy0IIAH2l §021 £1^ XHIOH Sxl 

4. HI 3 SOil °J0UH. ^Ift^Bg ^£fe ^Aia^^io^lMSoi LH 
^(history) ^ 6HStll^2l MLHXI2I 371011 2I7I6KH £OI 6HSdl^2l § 
Ei A| S6fe 3H g 5fe "S^S Dg§^ AI±iJailAH2l 2*gm* ^'3 

5 21 3^ Sxl. 

5. hi 3 sail aiowH. ^i ^js^s hio-i^boii 216H hio-is ^2 

aio| AiDI(P n )^ ^St^ "P n = Pn-i + (TPCxwxnx AP)"0il 2I6H USEIffl. 0V\k\ TPC 
= ^JS^HIOIS^bllHC Sign of TPC bit(±l) ). Vfe TPCbllH2l £J£I£( Weight 
for the reliability of TPC bit ) . N = min(C. AP^/AP) , C^ # of the TPC bits 
10 which indicate a power change in the same direction . AP max fe Maximum increasement . 
AP^ ^jM*1&jHI0-|±gJ 37 I C Step Size)« UEf^ IS°^ ofe Q§ 
AI^U0IIAH2I ib l 32l 2^ HI 0-1 Sxl 

6. «i^ft A 1^21 ffl|=H £1^ HIOI ^SOII o i0UH . 

iJ^B =££J6fe H| i B71I: 

15 m\ ^§xH^2i 2^37 isj $\&m ^st^m ofe 

Bi. 3 £^S^0IIAH ^jM*!&tf-H0-ISS£Js§ ^56K= HI 2 EDil; 

^71 ?§=J 37121- £I£KHI 2I^6W^ 01^21 OI^ES ^§6Fz= HI 3 B 

711: 

£01 01^21 OI^SOII CQBf 01^^21 ^S^HI0H±gJ2l 371 

10 
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« ^SSfe HI 4 SI 

TIsKM 2^giS ;M^o| ^Aj^^S HICHSfe HI 5 B71IB 2i8 ^ 

S^S §fe DI§^ AI±HOIIAH°l S30| 2^ XHIOH 

5 7. XHI 6 £!0UH . £J\ HI 4 BTll^, £DI ^£!^!HI0-l±l±!°l BJM DH 

i.25msecDO H§6H= 2dM iS°g 8fe MS^i QiS^ AI^^QHAH°I 
m ^3°l 2^ XHIOH ^S. 

s. d§§^ Ai±i±jo| hi cm gj^oii ?iouH . 

^fl ^6J6fe HI 1 B71I: 
io ^iMEi AJ^OIIAH ^S^X-ilOHS^^^M ^26fe HI 2 

£, h ?l s^ei e£JS^X!IOIS13£J^2l ^SI£B £IS8fe HI 3 B3I: 

2£}8fe HI 4 B71I: §J 
££71 ^J^HICHSi^sOil 2DH6KH. ^1 2^K)H °I6H 321 ^ 
is ^J£j^HICH±l±!&lM ^Js°l ^£JS^§ HICH8fe HI 5 B71IM 5t*6KH 

/hei iS5S 8K= DiS^ AI^^JWIA^I °*gJt* U3£l 2^ HI 
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Si- Q§ 3^ AI^I±101IAH°I S3°l 2^ HI 0-1 Sxl §J ^SM W 

5 AH. ±ls.2\ ^§ xH^oi 371^ Zl&M ^§6fe xH^^S^I(32); ^ 

71 371^ 2l>l5K)1 0\W^°\ 0\B^M 

§71(33); £DI ^S=J ^£011 °l>loK)l 0IM^°l ^2^mi(M±l±J°l 37 IS 7f 

10 jMs2l SSMC36); §J £J7I 5§§ ^JS^fll0-|±^] SJ £OI 3 

■ SS^SKM ^tlCH. °*gJSf m±l jM^o| il^SQ.TPC 2^MI °l 

°i o^afst ai^ mm°\ AH6» 5l±m6fe SID I- 
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